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DETAILED ACTION 

The Amendment filed February 7 , 2006 has been entered and 
considered. 

Response to Arguments 

Applicant's arguments with respect to the 112 rejection of 
claims 1-8 have been fully considered but they are not 
persuasive. While Applicant has stated that electronic circuit 
"to supply current" without resistors is known, the claims are 
not so limited. As is interpreted by the Examiner, the 
integrated circuit comprises a current source ... and absent a 
series resistor. Thus, as recited in the claims, the integrated 
circuit can be absent a series resistor, not simply the, current 
source . 

Furthermore, two of the reference cited by Applicant 
(US6,.031, 366 and US6,181,969) each have resistors in the 
integrated circuitry. 

Regarding the rejections of claims 9-12, 13, 14, 16, 19 and 
20, over Kurihara et al . (US 5,757,184) and combinations 
thereof, the arguments are persuasive and accordingly the 
rejections based thereon are withdrawn. 
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However, upon further review of the claims in view of 
Applicant's arguments and the prior art, the claims are rejected 
as follows. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 
U.S.C. 112: 

The specification shall contain a written description of the invention, and 
of the manner and process of making and using it, in such full, clear, 
•concise,, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly ' connected, to make and 
use the same and shall set forth the best mode contemplated by the inventor 
of carrying out his invention. 

Claims 1-8 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description 
requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one 
skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and/or use the invention. 

Regarding these claims, they recite the feature that the 
integrated circuit is "absent a series resistor". At most, the 
specification and drawings illustrate there is no resistor in 
the sensor section that is directly connected to the sensor coil 
as shown in FIG. 4 (in comparison to FIGS. 1 and 2). However, 
the recitation that "the integrated circuit ... absent a series 
resistor" is not described or enabled in any manner. 
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Initially, it is noted that Applicant has not specifically 
provided the integrated circuit diagrams for the claimed 
invention other than the simple box diagram shown in FIG. 5 of 
the present application. 

Furthermore, it is well known in the art that circuitry 
components in association require series resistors to cut 
current and voltage at various stages of each component . For 
example, note the circuit diagrams showing resistors as integral 
components of the drivers, differentiators, amplifiers 
comparators, etc. of shown in US6 , 427 , 349 , US6, 346,892, 
US5,124,648 and US4,300,095 as well as those portions of Vernon 
et al. (US6,268, 725) and Kurihara et al . (US5 , 757 , 184 ) showing 
resistors as part of the circuitry. Therefore, as specifically 
disclosed and well known in the art, resistors are an integral 
part of each of the circuitry components associated with a 
magnetometer coil . 

Applicant has not shown how the integrated circuit of the 
claimed invention in association with a magnetometer coil can be 
devoid of series resistors. Furthermore, Applicant has not 
provided any basis on how one having ordinary skill in the art 
would make such circuits without undue experimentation. 

For purposes of examination, the claims will be interpreted 
as specifically shown by Applicant in FIGS. 4 and 5, namely that 
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there are no series resistors between the current source and the 
coil . 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

Claims 1, 2, 4, 6, 7, 9-14, 16, 19 are rejected under 35 
U.S.C. 102(b) as being anticipated by Bauer et al . (US 
.4,728,888). Regarding claims 1, 2, 4, 6, 9-14 and 16, Bauer 
discloses a method for determining a magnetic field comprising: 
' using an integrated circuit to provide a current signal to 
a coil via a pair of contacts (See Bauer FIG. 2, col. 2, lines 
53-56, note contacts to coil 20) , the integrated circuit having 
a current source and absent a series resistor (See FIG. 2, note 
current sources 17 and 18 and no series resistor to coil 20) , 

the coil comprising a ferromagnetic core (See FIG. 2, note 
core 20 with coil) ; 

the integrated circuit providing a differential periodic 
time varying signal having a triangular waveform using a signal 
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generator to the coil resulting in a. first and second 
electromagnetic saturation of the core each having opposite 
polarity (See FIG. 2, note at least items 17 and 18 and see col. 
2, line 53 to col. 3, line 24), 

monitoring a voltage potential between the pair of contacts 
and determining a time information related to a duty cycle 
associated with a first electromagnetic saturation of the core, 
and a second electromagnetic saturation of the core, the second 
electromagnetic saturation of the core having an opposite 
polarity to the first electromagnetic saturation and determining 
a direction based upon characteristics of the current signal, 
and the duty cycle (See col. 3, line 25 to. col. 4, line 31). 

Regarding claims 7 and 19, Bauer discloses a second 
fluxgate magnetometer having the same operation and construction 
at the fluxgate described above, only it is oriented at 90 
degrees with respect thereto (See col. 2, lines 21-53). 
Accordingly, in operation, it would have the same operation 
using third and fourth saturations of the core. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 
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(a) A patent may not be obtained though the invention is not identically- 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being 

unpatentable over Bauer in view of Kawahito et al . ( A 2 -D CMOS 

Microf luxgate Sensor System for Digital Detection of Weak 

Magnetic fields ) . Bauer teaches the features noted above. 

However, Bauer does not explicitly teach a square wave to 

triangular wave converter. Kawahito et al. teaches applying a 

triangular wave form to a coil in a f luxgate sensor using a 

square to triangular wave generator (See FIG. 8 on page 1847) . 

It would have been obvious to use the square to triangular wave 

converter as the .triangular wave generator in Bauer. One having 

ordinary skill in the art would have been motivated to do so to 

create a consistent triangular signal wave- form based on a 

digital clock signal (See Kawahito et al . page 1848). 

Claim 5 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bauer in view of Vernon et al . (US 6,268,725), 
hereinafter Vernon. Bauer teaches the features noted above by 
does not explicitly teach the arrangement of the magnetometer 
off the substrate. Vernon et al . teaches that magnetometers can 
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be arranged on a chip such that either the sensor portion 
including the coil and core are located either on the same chip 
or located off chip on a separate substrate (See Vernon et al . 
col. 4, lines 37-41). It would have been obvious at the time 
the invention was made to incorporate the circuitry onto a chip 
(substrate) and to either have the sensor portion on the same 
chip or another chip from the circuitry. One having ordinary 
skill in the art v/ould have been motivated to place the 
components on a substrate or chip to provide a stable platform 
onto which to assemble and connect the various circuit 
components and further one having ordinary skill in the art 
would motivated to either place the sensor on a separate 
substrate or the same substrate as the other circuitry because 
such arrangements are art recognized equivalents for measuring 
magnetic fields as recognized by Vernon et al . , the placement 
being depending on design parameters of the system (see same 
paragraphs) . 

Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Bauer in view of Farrar (US 4,918,824). 
Bauer teaches the features as outlined above, but only 
specifically two axes. Farrar teaches of providing a third 
fluxgate magnetometer into a compass assembly to create a three 
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axis orthogonal system (See Farrar col. 18, line 42 to col. 19, 
line 4 0) . It would have been obvious to modify Bauer to have 
three fluxgate magnetometer assemblies each oriented at 90 
degrees with respect to each other. Such apparatus would 
provide the fifth and sixth saturations of the third axis coil 
fluxgate. One having ordinary skill in the art would have been 
motivated to make such a modification to provide measurement of 
all three axis of the magnetic field which provides direction 
and attitude, pitch and roll of the assembly (See same 
paragraphs of Farrar). 

Conclusion 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Kenneth 
J. Whittington whose telephone number is (571) 272-2264. The 
examiner can normally be reached on Monday- Friday, 7:30am- 
4:00pm. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Edward Lefkowitz can be 
reached on (571) 272-2180 . The fax phone number for the 
organization where this application or proceeding is -assigned is 
571-273-8300 . 
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Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (fcoLI- f r^eV/ 
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